Background: Intimal dissection can cause an irregular internal surface with intimal flaps and subendothelial collagen exposure. This has been associated with a high risk of thrombosis. Trimming the artery to a healthy level is routinely recommended to avoid intimal dissection. However, this method is limited when there is inadequate vascular length to work with. Methods: We dealt with an artery exhibiting severe intimal dissection by using a new suture technique: the intimal sleeve fold-over technique. Severe arterial intimal dissections were observed in 9 (6.9%) of 130 arterial microvascular anastomoses in free flap reconstruction for oral cancer patients from January 2013 to December 2013. We used this technique in 6 of the 9 patients. Results: All 6 patients were discharged as scheduled without perioperative problems and complications during follow-ups. The mean diameters of the recipient and pedicle arteries with intimal dissection were 2.13 and 2.20 mm. The mean time for performing sleeve fold-over procedure of on each artery was 5.1 minutes. Conclusions: A secure intima-to-intima contact can be achieved using this technique. This technique can provide an alternative method to intimal dissection when the length of the artery is limited.
I ntimal dissection is a widespread problem encountered in microsurgery that poses a considerable challenge to microsurgeons. The etiology and incidence of intimal dissection were seldom mentioned in previous microsurgery journals. As Lin et al 1 reported, 28.6% patients received living donor liver transplantation had intimal dissection in the recipient hepatic artery, and 57.5% of the patients underwent transarterial embolization for hepatocellular carcinoma before discovering the presence of intimal dissection. Intimal dissection of recipient hepatic artery encountered in liver transplantation may lead to life-threatening consequences. Meanwhile, in free flap reconstruction of head and neck defects, intimal dissection was also a critical and common problem. However, the incidence and the solution in head and neck reconstruction were rarely published. Intimal dissection is characterized by a separation of the intima and media layers in the vascular tissue. This formation of irregular lumen surface results in turbulent blood flow and the exposure of the subendothelium causes platelet aggregation and thrombus formation. 2 When intimal dissection is not managed carefully, the patency of the anastomosis remains problematic. [3] [4] [5] Thus, the proposed technique used to avoid separating the intima from the media is crucial to favorable microvascular anastomosis.
Several approaches have been proposed to deal with intimal dissection. Initial intervention is typically performed to trim the vessel until the intima is suitable for secure anastomosis, followed by the suture method in which a needle is passed through the lumen first (inside-out) to avoid further intima injury. [3] [4] [5] However, these methods are restricted when the vascular length is limited before ideal vascular lumen is found.
PATIENTS AND METHODS
One hundred thirty free flaps for reconstructing oral cancer patients who received wide excisions and neck dissections were performed in our institution from January 2013 to December 2013. Severe arterial intimal dissections were observed in 9 of 130 patients. Of the 9 patients, 2 of them have intact arteries with adequate length for anastomoses after trimming back. In 1 of the 9 patients, we had to use the alternative recipient artery. We approached these arteries by using the new suture technique, the intimal sleeve fold-over technique in 6 of the 9 patients. As Table 1 showed, 6 anastomoses between the superior thyroid artery and pedicles of the anterolateral thigh (ALT)/ radial forearm flaps were performed. In 4 of the 6 anastomoses, the suture technique was applied unilaterally on the recipient arteries (intimal dissection in the superior thyroid artery). In 2 of the 6 anastomoses, the suture technique was applied bilaterally on both ends (intimal dissection in both recipient and pedicle arteries).
The step-by-step procedures are described as follows (see Video, Supplemental Digital Content 1, http://links.lww.com/SAP/A121):
Step 1: Circumferential excision of the media layer (Figs. 1A and 2A)
We removed a small end portion of the media layer circumferentially to expose the intima. The length of media being removed is about one third to one half of the arterial diameter. The goal was to fold the intima layer inside out; thus, we sufficiently trimmed the media layer circumferentially. This was easily accomplished without injuring the intima because the dissection of the media and intima layers was clearly discernible.
Step 2: Fold-over intimal sleeve (Figs. 1B and 2B)
We simply folded the intima over the media, similar to folding over a shirt sleeve. This allowed the 2 layers of tissue to remain in close contact. A normal vascular anatomy was obtained using the fold-over technique by tenting the undulating intima to the media. We performed microvascular anastomosis, similar to normal vascular anatomy, which produced minimal turbulence and anastomosis failure.
RESULTS
Severe arterial intima dissections were observed in 9 of 130 patients. The principle in dealing with this problem is to trim back the blood vessel until intact artery is gained; thus, we approached the 9 patients by trimming back arteries first. Of the 9 patients, 2 of them have intact arteries with adequate length for anastomoses after trimming back. In 6 of the patients, the intimal sleeve fold-over technique was performed for successful anastomosis. We failed to perform the foldover technique on 1 patient due to severe atherosclerosis and friable intima. We use the alternative recipient artery for anastomosis. The applicability rate of this technique is 85.7% (6/7). Furthermore, the patency rate of the technique for intima dissection is 100% (6/6).
Six patients using the intimal sleeve fold-over technique demographics and results are shown in Table 1 . The mean diameters of recipient and pedicle arteries with intimal dissection were 2.13 and 2.20 mm. The mean time for performing sleeve fold-over procedure of each artery was 5.1 minutes. The intraoperative empty-and-refill tests also confirmed the patency of the anastomoses. Immediate leakage and dog-ears were not observed in any of the cases. The results of these 6 anastomoses were all successful without any complications thus far. The 6 patients were all discharged as scheduled (mean, 11.8 days).
DISCUSSION
The etiology of intimal dissection is uncertain. Some report that it is related to arterial trauma that could be accounted to vigorous grasping and traction during vascular dissection or arterial injury by previous intravascular procedure, such as transarterial embolization. To minimize this risk of intimal dissection, careful handling of the artery (no grasping or rough clamping of the vessels during the operation) and exclusively holding on to the adventitia layer delicately during vascular manipulation.
The type of anastomosis, intima-to-intima contact, is highly similar to anastomosis using a coupler device. Histologic studies show the intima-to-intima contact area was well healed and reendothelialization wound be observed in 3 weeks. 6 However, coupler devices are not designed for arterial intimal dissection and can cause intimal tearing and fragmentation. 7 Chang et al 8 reported that when the anastomotic artery wall is too thick, adequate eversion of the artery wall over the coupler device causes intimal injury or substantial reduction in intraluminal diameter. Thus, regardless of the size and thickness of the vascular wall in these cases, the secure intima-to-intima contact was easily accomplished using the intimal sleeve fold-over technique.
As shown in Table 2 , if the arterial length is adequate, traditional method (trimming of the artery to reach ideal intima conditions for anastomosis) and sleeve fold-over technique can both be used to manage intimal dissection. However, if the arterial length is insufficient, intimal dissection cannot be properly dealt with by traditional methods. Sleeve fold-over technique can be optimal in this situation. In addition, a coupler device is not designed for arterial intimal dissection.
According to our experience (Table 1) , it takes approximately 5.1 minutes for each sleeve fold-over procedure. A unilateral sleeve fold-over technique will take 5.1 minutes for one sleeve fold-over procedure and 15 minutes for the anastomosis procedure. On average, it takes 20.1 minutes to complete a unilateral sleeve fold-over technique and 25.2 minutes for bilateral sleeve fold-over altogether.
Although arthrosclerosis is associated with a high risk of intimal dissection empirically, severe atherosclerosis is unsuitable for this technique. Folding the intima in a severely atherosclerotic vessel can induce intima fracture. Despite the advantages provided by using this technique, applying it to patients with severe atherosclerosis is not recommended if intima fracture is suspected.
In conclusion, intimal dissection is correlated with a high risk of thrombosis attributable to irregular lumen, intimal flaps, and subendothelial collagen exposure. To overcome intimal dissection in microvascular anastomosis, we offered a simple replicable suture technique as a solution. A secure intima-to-intima contact was achieved using the intimal sleeve fold-over technique. This technique can serve as an alternative method in the situation of insufficient length of anastomotic artery with intimal dissection in head and neck surgery. 
